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ABSTRACT 

Meteorological data gathered f o r  the 
launching of Aerobee NASA 4.63 GS (S/N 
NASA 133) a re  presented for  the National 
Aeronautics and Space Administration and 
fo r  b a l l i s t i c  studies. The data appear, 
along w i t h  calculated b a l l i s t i c  data, i n  
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I NT RODUCTI ON 

. 

Aerobee NASA 4.63 eS (S/N NASA 133) was launched by Naval Ordnance Missile 
Test Fac i l i ty  personnel, White Sands Missile Range, New Mexico, a t  0810 hours 
MST2 17 March 1965. 

Meteorological da t a  used i n  conjunction with t h e o r e t i c a l  ca l cu la t ions  
t o  p r e d i c t  rocket impact were co l l ec t ed  by t h e  Meteorological Support Divi- 
sion, U. S. Army Elec t ronics  Research and Development Act iv i ty ,  White Sands 
Missile Range, New Mexico. 
GoPdon L. Dtmaway and Marjorie M. Hoidale. 

The impact predictors fo r  t h i s  firing were 

DISCUSSION 

Wind da ta  for the  f i r s t  4,000 feet above the  surface were obtainod 
frah a Double-Theodolite Wind Velocity Computer System [ I ]  . 
re leased  a t  t h e  launch si te  were obaarved and t racked fran 8 2,000-foot 
base l ine .  continuous angular d r t a  were t ransmi t ted  fmm two e l e c t r i c r l l y  
instrumented theodo l i t e s  t o  a computer where the d a t a  worn nducad  t o  ob- 
tain r velscify-va-height mlationrhip. "ha camputor output driver two 
mcsrders which trace north-south rurd e8bt-w~rt component8 on I r g e c i r l l y  
darigtwrl wind ve loc i ty  camputor b a l l i s t i c  chart. I t  $8 por r ib lo  to -88 
directly fmm the chart. both t h e  mean wind cunponant valuor and tho  moan 
b a l l i a t i c  wind caapsnontr i n  tho various b a l l i n t i c  layorr, 

TompefBturo, proraure and humidity datrr, along with u i p w  wind data 
frm 4,000 tQ qproxhnatoiy 75,000 feet abovo the nurPace w e n  obtrineq 
Prom rfandard rawinsonde oparationr, 

Balloons 

[I) " I h u b l a ~ T h O ~ d o l i t e  Wind Valocbty Compufor,ll UNCLMSIPIBD, U, S,  
Amy Signal Rasearch and Oovalopment Laboratory, Port Menmouth, Now Jorroy, 
Ju ly  1959. 
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APPENDIX A 

TABLE A-1.  

CALCULATED ROCKET PERFORMANCE VALUES 

AEROBEE: NASA 4.63 GS (S/N NASA 133) 

PAY LOAD 337.3 Pounds * 

UNIT WIND EFFECT Surface t o  2,000 FT 2.31 Miles/MPH (3) 
2,000 t o  100,000 FT 4.16 M.iles/MPH 

TOWER T I L T  EFFECT 16.81 M i l e s b e p e e  

BURNOUT: 

V e  1 oci ty 
A l t i t u d e  
Tilbe 

PEAK: 

A 1  t i tude 
Time 

5,290 Feet /Sec ond 
120,437 Feet MSL 

51.~8 Seconds 

106.7 Mile6 MSL 
219 Secdnds 

TOTAL TIME -OF FLIQTT 442 Seconds 

CORIOLIS E F F E m  (West) 4.82 Miles 

*Includes Nmecone Weight 

(3)An empirical correction has been made t o  the  unit w i n d  
effect  frm 143 t o  2,000 f ee t .  
determined f ran  s t a t i s t i c a l  studies.  

This correction w88 

Dunaway, G. L., "An Empirical Technique fo r  Improving 
Aerobee-Hi Impact Predictions, " Meteorological Support 
Division, U. S. Army Electronics' Research and Develupment 
Activity, White Sands Missile Range, Hew Mexico, May 
1964. 
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APPENDIX A 

TABLE A - I 1  

TABLE OF BALLISTIC FAXTORS 

AEROBEE NASA 4.63 GS (S/N NASA 133) 

HEIlMT INTERVAL BALL1 STI C HEIQIT INTERVAL 
FEET FACTOR FEET 

143 - 200 

200 - 300 

300 - 400 

400 - 600 

600 - 800 

800 - 1,000 

1,000 - 1,200 

1,200 - 1,400 

1,400 - 1,600 

1,600 - 1,800 

1,800 - 2,000 

2,000 - 3,000 

3,000 - 4,000 

4,000 - 5,000 

. loo 
,130 

,102 

150 

.078 

. 012 

.018 

.013 

. 012 
,011 

,010 

,052 

,040 

.022 

5,000 - 10,000 

10,000 - 15,000 

15,000 - 20,000 

20,000 - 25,000 

25,000 - 30,000 

30,000 - 35,000 

35,000 - 40,000 

40,000 - 45,000 

45,000 - 50,000 

50,000 - 60,000 

60,000 - 70,000 

70,000 - 80,000 

80,000 - 90,000 

90,000 - 100,000 

BALLISTIC 
FACTOR 

,078 

,042 

,030 

.020 

.017 

.010 

.010 

.006 

em9 

,010 

,007 

,006 

:003 

.002 

5 



APPENDIX B 

TABLES - 

ANEMOMETER RECORDINGS OF MIND SPEED AND D I R E ~ I O N  

AND 

PIL~-BALLOCN-I.4EASURED WIND DATA FROM 143 to 4,OOO;m" 
- 

A E R O H E  NASA 4.63 GS (S/N NASA 133) 

PAGR - 
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APPENDIX B 

TABLE B-I 

W R  RECORDINGS OF WINXI SPEED AM> DIRECTION 

AEROBEE NASA 4.63 GS (S/N NASA 133) 

TIME 
0 
T - 15 

WIND s m  
(mm) 
2.5 

DIRECTION 
(DEGREES ) 

T - 10 0.5 266 

T -  5 2 .o 220 

T - Time 

T +  5 

T + 10 

T + 15 

2 .o 

1.5 

1.5 

1.0 

235 

238 

NOIE: Wind speeds and directions are 5-minute averages centered a t  
indicated times. 
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APPENDIX B 

U R O B E E  NASA 4.63 GS (S/N NASA 133) 
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APPENDIX B 

s ,000 - g,#oo 

S a b O O  .I ,4JO 0 

 TAB^ B-II (Cont) 

18.0 21.0 M M M M 1 1 . 5  14.0 

1.8.0 20.0 M M M M 10.5 13.5 

P I L U T - B A L m - E D  WIND DATA 

AEROBE33 NASA 4.63 GS (S/N NASA 133) 

10 



APPEMDIX B 

TABU3 B-I1 (Contl  

PfLCYr-BALIXKIN-WBASUID WIND MTA 

AEROBEX HASA 4.63 GS (S/N NASA 1331 

MEAN WIND C ( M P 0 " S  FOR BALLISTIC ZCNES IN MIUS PER-HUJR 

DalBLB-'RfBdb(lLITE mTfm 

0715 I 0710 I 0740 I 0750 I 
N-8 - I 

E-U N-8 B-U, R-8 
I '  !!I 10.5 

8 4  , W-8 

7.w 0.0 

9.0 0.0 

10.5 0.0 

16.5 . 0.0 

1 

19.5 1.ON 

0.0 

0.0 

- 6.0~ 0.0 6.0~ 0.0 Tj-??Z 
11.5 I 0.5 I 9.0 I 2.0N 

I 1 I 
400 - 600 

600 - 800 

, 800 - 1,200 

1,260 - 1,600 

1,600 2,000 

, 2,000 2,500 

2,500 Sa000 

, s,ooo S,b00 

Sa500  - 4,900 

13.5 I 0.5 113.5 I 4,5 
I I I 

18.0 I 0.0 118.0 I 3.5 
1 9 . 0 ~ . 0 N ~ 4 . T 0  -1 2.5 

21.0 I 4.5 124.0 I 7.5 22.5 4 
21.0, 8.3 

21.0 I 6.2 15.0 13.0 21.0 

15.0 I 7.5 25.5 (15.5 I 9.0 110.0 

M 114.0 I 9.0 I 7.0 13.5 I 5.5 , 
% = Missing 
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APPEXDIX C 

UPPER A I R  D A W  

AEROREX NASA 4.63 GS (S/N NASA 133) 

MEAN WIND COMPONEPJTS FOR BA-TIC ZONES IBT KNOTS 

15,000 - 20,090 13.0 22.5 
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APPENDIX C 

TABLE C - I 1  

UPPER A I R  DATA 

AEROBEE NASA 4.63 GS (S/N NASA 133) 

MEAN WIND COMPONENTS FOR BALLISTIC ZONES I N  KNOTS 

1 2 RELEASE 
ASE TIME 
WST) 0200 .o 01 - 

N-S  - 
14. ON - 
19.0 - 
12.5 

0 
c 

E -W 

2 1 . y  

28.5 

- 

- 
23.5 - 
16 .o 

8.5 

17.5 

46.5 

74 .O 

- 
- 
- 
- 
- 
66.5 

55 00 
- 
- 

+ 11.m 20.0w 

LAYERS IN FEET N-S 

18. ON 14. OW - 4,000 - 5,000 

24 .O 24.0 - 16.5 20.0 

15.0 26.0 

5 ~ 0 0 0  - 10,000 

13.5 10.000 - 15,000 24.5 - 
22.5 - 13.5 

14.5 
- 10.5 

6 .o 
- 15,000 - 20,000 

20.000 - 25.000 10.5 

14.5 

8.0 
- 8.0 

0.5s 

- 
- 
13 .O - 
13 .o 

13 -0 
- 
- 
11.0 - 
4.5 

4.5 
- 
- 

15 .O - 25,000 - 30,OOQ 

30.000 - 35.000 39 *o 

70 .o 

67.5 

- 
- 
- 
47 .O 

13 .O 35,000 - 40,000 

12.0 I 71.0 40,000 - 45,000 

45,000 - 50,000 10.0 I 56.0 

39.5 - 41.5 - 50,000 - 60,000 

60,000 - 70,000 

70.000 - 80.000 

21 .o 

2.55 13 .O 

21.5 - 3.5 - 80,000 - 90,000 

90,000 - 100,000 36.5 - 2.0 



UJ 

t w  

0 

a c  
a v )  

000000000000000000000000000000000 

o o o o o o o o o o o o o o o o o o o o ~ ~ ~ ~ ~ o o o o o o a o a o o o  
O O O Q O O O O O O O O O O O O O O O O O O O O O O O O O O O O O  

16 



z 
0 0 z 

0 
U 

000000000000000000000000000000000 
O Q O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O  
000000000000000000000000000000000 

0 
b 
cy: u 

4 4  
w 
c w z  
m 
E 
c 
v) 
E 

U 

m 
4 
3 

a 
cy: 

U 
0 

w 
N 

LL 
0 

a 
> 
>- 
I- 
a 
z 

M 

Y UJ). > + e  
c o w  

a 
I 

w z 
0 

+ 
r/) 
Q 
w 
J 

b a 
rp * 

W N  
0 
3 

A M  
4.92 

0 



t- 
0 
0 
0 
0 

I-99 
000 
000 
000 
000 

9 
0 
0 
0 
0 

9 9 9  
000 
000 
000 
000 

0 
0 
0 
0 

000 
000 
000 
0 0 0  

m 
0 
0 
0 
0 

m 
0 
0 
0 
0 

ln 
0 
0 
0 
0 

m 
0 
0 
0 
0 

ln 
0 
0 
0 
0 

4-4 
00 
00 
00 
00 

U 
0 
0 
0 
0 

4- 
0 
0 
0 
0 

44- 
00 
00 
00 
00 

U 
0 
0 
0 
0 

4-ts. 
00 
00 
00 
00 

4 
0 
0 
0 
0 

m 
0 
0 
0 
0 

n m  
00 
00 
00 
00 

m 
0 
0 
0 
0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
e * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
000000000000000000000000000000000 

000000000000000000000000000000000 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
000000000000000000000000000000000 

000000000000000000000000000000000 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

18 

0 z 
0 

c e 
-J 
0 
a. 
aL 
W 
b- 
2 
n -  

W 
T 
k- 

z 

Q 
Lu 
m 
Is, 

m 
4 
z 
0 cu: 
UJ 
N 

LL 
0 

UJ 
Is, 
A 
4 
% 

* 
I- 

0 

r 
3 
I 
UJ 
> 
c 
-I 
UJ 
cc 
Q 
W 
5 
3 
v) 
v) 
4 .  

W z 
0 
c 
v) 

w 
-1 

I- 

Y 

Y 

w 

Clr 

U 

a 

a 

a 
* * 



z a 00 
00 
00 
00 

0 00 0 
0 
0 
0 

0 
0 
0 
0 

0000 0 
0 
0 
0 

0 d o  0 
0 
0 
0 

0 
0 
0 
0 

00 
00 
00 
00 

0 
0 
0 
0 

00 0 
0 
0 
0 

00 0 0 
0 
0 
0 

000 
000 
000 
000 

0 00 
00 
00 
00 

0 
0 
0 

00 
00 
00 

0000 
0000 
0000 

0 
0 
0 

0 0  
00 
00 

00 
00 
00 

00 
00 
00 

0 
0 
0 

0 
0 
0 

0 e 
W 
w 
L 
0 

U 
0 

o m  

UII 
3 u >.- + a &  
J 

3 

>. + 

a 

r 
a 
Y 

z * * * * * * * * * * * * * * * * * * * * * * * * * a * * * * * * *  
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * e * * *  
O O O O O O O O O O O O O O O O O O O O O O O O O O O O O Q O O O  

000000000000000000000000000000000 
o o e o ~ o o o o ~ o O O ~ ~ ~ ~ O o ~ o ~ O ~ O O O O ~ ~ O Q o  

3 
I 
W 
W 

c1 

-I 
w 
a( 

O 
W 

t-4 

a 
O O o O O O O O Q O O O O O O O o O O O o o o o O o o o o O o o o  

O O O O O O O o O O O o O O O O O O O O o c 2 o o ~ o o o o o O o o  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

v) 
v) a a z v ,  

w w  
;u z 
0 00 

0 0  
CTN c1 

m 
w 
J 

I- 
d 

rb * 

a 

i - .  
- 0  c z  
-J!n 
a a z  

0 
oo3ooooooooo33oooooooOOOOOooooooaoooo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
O ~ o O o c 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o o o o o o o o o o o o o  



* * * * * * * * e * * * * * * * * * * * * * * * * * * * * * * * *  
* * * * * * * * * * * * * * * * * e * * * * * * * * * * * * * * *  
00000O000000000000000000000000000 

O O O O O O O O O O O O O Q O O O o O O o o ~ o o o ~ o o o o o o  
* 0 . . ~ 0 . 0 0 0 . 0 . e * 0 . 0 0 0 0 * 0 . ~ 0 0 * . . 0 . 0  

O O O O O O O O O O O O O O O O O O O O O Q O O O O O O O O O O O  

000000000000000000000000000000000 
. O ~ . . . ~ . . . . . . . O ~ @ . . O D O ~ ~ ~ ~ O O * ~ ~ ~ ~  

20 



e z 

c 
4 

a 
Y 

Q 
CL 
OL 
Lu 
c z 
Y 

W 
T 

u 
3 
J 
U 
9 

>. c 
Q 
U 

U . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
O O O O O O O O Q O O O O O O O O O O O O O O O O Q O O O Q  

a a ~ ~ a a a o ~ a a a e a ~ ~ ~ a o a ~ a o a a a o a a a a a a  
000000000000000000000000000000000 

z 
3 r 
UJ 
> 
c 
Q: 
J 
UJ 
ai 
0 
w 
E 
3 
v) 
Ln 
U 

U 

Lu 
b 0  
2 a  0000000D0000000000000000000000000 

000000000000000000000000000000000 
a a a a a a . a a * a . O O a * a a a , * * * b O * O a ~ O a a a  

4WZ 
g a w  

LLI 
2 
0 00 

1 0  
@ N  
a 0  
(r 
A 9  

4 

n I- 
m 
U 
UI 
-J 

I- 
a 

* * 

U J N  
0 
3 

J r n  
a a z  

0 0 
0 

0 0000 0 00 0 
0 
In 

0 0 
0 
u - .  
09 e m  

0 
0 
0 

0 
0 
m 
r- 
6 

000000 
000000 
O L n O l n O r n  

0 00 
000 orno 
N N r n  
000 

0 00 
00 
In0 
9 P -  

00 
000 
Q l A O  

4 . m  

0 
00 
O l n  

coo;)6@00dd 
0 
0 
N 
6 



(7) 
0 
0 
0 
0 
0 
e 

m m  
00 
00 
00 
00 
00 

0 .  

m 
0 
0 
0 
0 
0 . 

m 
0 
0 
0 
0 
0 

0 

m o  
00 
00 
00 
00 
00 
e .  

m 
0 
0 
0 
0 
0 

0 

m 
0 
0 
0 
0 
0 
e 

row 
00 
00 
00 
00 
00 

Q .  

N 
0 
0 
0 
0 
0 

O 

N 
0 
0 
0 
0 
0 

0 

" 
00 
00 
00 

00 
o a  
I O  

N 
0 
0 
0 
0 
0 

D 

N 
0 
0 
0 
0 
0 

0 

N N  
00 
00 
00 
00 
00 

e o  

N 
0 
0 
0 
0 
0 * 

N N  
00 
00 
00 
00 
00 

0 .  

nJ 
0 
0 
0 
0 
0 

0 

N 
0 
0 
0 
0 
0 

0 

N N  
00 
00 
00 
00 
00 

0 0  

N 
0 
0 
0 

0 
a 
e 

N 
Q 
0 
0 
0 
0 
e 

* * * a * * * * * * * * * * * * * $ * * * * * * * * * *  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
O O O O O O O O O O o O O O O O O O O O o o o o o o o o  
o o o o o o o o o o o o o o o o o o o o o o o a o o o o  
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
O O O O O O o O O O O o O O O O O O o O o o o o o o o o  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0000000000000000000000000000 

0000000000000000000000000000 
0 0 . . 0 0 . * . . 0 . 0 . 0 . 0 * . . 0 0 @ e @ 0 0 .  

0 
0 
In 
4 
0 
fd 

0 
0 
0 
ln 
0 
4 

00 
00 
l n 0  
m Q  
00 
r l r l  

0 
0 
v\ 
Q 
0 
4 

0 
0 
0 
rc 
0 
?"I 

0 
0 ln 
PI 
0 
4 

0 
0 
0 
a 
0 
4 

00 
00 
l n 0  
corn 
00 
d-4 

22 

0 
0 m 
6 
0 
d 

0 
0 
0 
0 
d 
l4 

0 
0 
VI 
0 
l4 
rl 

0 
0 
0 
4 
4 
l4 

0 
0 
In 
d 
4 
d 

0 
0 
Q 
N 
4 
4 

0 
0 
In 
N 
d 
4 

0 
0 
0 
n 
r( 

r* 

0 
0 
VI 
h 
rl 
d 

0 
0 
In 
Q 
d 
d 

00 
00 
O I n  
Inln 
dr-l 
d d  

0 
0 
0 
9 
4 
d 



v ) b =  
a m  
E 

c 
w v )  
WCL 
U X  

00 
. A  
e* 
(00 
OI 
r n b  

1 
W N  
c1) 
3 
L .  
- 0  

23 



z 
0 

24 

0 z 
0 
H 

c 
4 

c 
z .  

0 
w 
v) 
3 
v) 
a 
L 

0 tx 
w 
t4 

U 

U 
0 

w 
3 
a 

Lu 
3 

I- a 
w 
CY 

0 
w 
P 
3 
m 
v) 

U 

4 .  

c 
m 
w 
A 

c- 

a 

a 
* * 



Lu 
. n e  C 
U L  Y 

I - .  
H a  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* I * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
oooooooooooooooooooooOOOOOoooooooaooo 
0 0 0 0 0 0 0 0 0 D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

* * * * . . * * * * * . * . * * * . O * . . a . . . o . . a * * a  

000000000000000000000000000000000 

000000000000000000000000000000000 
* . * * . ~ * . * . . * ~ * * O * * * * * * * * * * . o . . . . o  

25 

LL 
0 

31 
3 
T 

+ 
m 
u! 
-1 

c. 
4 

* * 

a 



z 
0 0 

x 
CY 
Y 

Y 
X I -  
w u  

UJ 
C I w z  cr 

w 
I- 
2 

Y 
v) 

P c 
v) 
9: 

w 
z 
I- 

2 -  
M 

c3 
w 
v) 
3 
v) 
4 
L 
0 
aL 
UJ 
N 

u, 
0 

u- 
0 
w 
3 

* * * * * * * * * * * * * * * * * * * * * * * * * e * * * * * * *  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
000000000000000000000000000000000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O O O O Q O O O O O O O O  

000000000000000000000000000000000 
O ~ . ~ . I ~ @ O 1 @ @ 1 . ~ ~ 8 O @ @ ~ @ @ ~ @ @ @ O ~ @ @ @ b  
000000000000000000000000000000000 

Lu z a 

v) 

w 
a 
-J 

I- a 
* 
dl 

C *  
- 0  

O O O O O O O O O O O O O O O O O O Q O O O O O O O O O O O O O D  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3 0  
9 0  
O I n  

0 
Q 
ln 
9 
In 

0 
0 
0 

00 
00 m 0  
r - m  
m m  

0 
0 
In 

00 
00 
OVI 

0 
0 
0 
0 
9 

0 
0 
In 

0 
0 
0 

9 
d 

0 
0 
VI 

0 00 0 
0 
Ln 
m 
9 

0 
0 
0 

0 
0 
VI 
4- 
9 

0 
0 
0 

00 
00 
v \ O  
U T 9  
99 

0 
0 
In 
9 
9 

00 
00 
O m  

0 0 
0 
cn 
m 
9 

0 0 
0 
In 
clr 
9 

0 
0 
0 
00 
Lc\O 
N m  
9 9  

0 
0 
a3 
9 

0 
0 
6 
9 

0 
0 
0 
I- 

co 
In 

6 P  
m m  

0 
9 

d 
9 

N 
9 

4. 
9 

VI 
9 

r - c r c  
9 9  

26 



z 
Q 0 

E 
Q 

t 
U 

M 

W 
X h  

W cx 

W c -  
L U Q  
n z  W r U ( n Y  

a c CI 

z 

0 
w 
v, 
3 
m 
3 

.II 

a r C 3  
Q W  
0 

0 
p? 
w 

LA 
0 

__  
rJ 

U 
0 8s - u 

v N m  W 
3 

M . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * * * * * * * * * * * * * * * * * * $ * + * * * * * * * * * a * *  
O O O O O O O O O O O O Q O O O O W O Q O O O O O O O O O O O O O O O O O  

00000000000000000O000000000000000 
. ~ # # ~ . # # ~ # # # I . . . # # # . I a # # # # . # . . a # #  

I: 
3 

O O O O Q O O O O O O O O O O O O O O O O O O O O O O O O O O O O  
# # # ~ * # # # . . . # . . . # # # . . # . o # # a ~ # # a # # a  
o o o o o o o o o o o o o o o o o o o o o o u o o o o o o o o o o  

w 
z 
0 

W 
0 I- 

v, 

w 
-J 

I- 
4 

* * 

a 

000000000000000000000000000000000 
~ a a a a ~ e o # a a # # ~ # # # # ~ # # # o a # a ~ a # a a ~ a  
0 
0 
In 

00 
00 
OLh 
4-4 
r-r- 

0 
0 
0 

0 
0 m 
0 0 
0 m 
m 
IC 

00 
00 
O m  
4-4- 
r-r- 

0 0 
0 
tn 
In 
r- 

00 0 0 
0 cn 
r- 
r- 

o o  
00 
Oln  
coco 
PI+ 

0 
0 
0 
CII 
r- 

0 
0 tn 
6 

0 
0 
0 
0 
m 

0 
0 
ln 

00 
00 
Oln  

0 
0 
0 
N 
a7 

0 
0 
In 

000 
000 
o m 0  
e 0 m a  
m r n q  

0 
0 
VI 
4- co 

0 
0 
0 m co 

0 0 
00 n o  

0 
0 
0 
m 
r- 

0 
0 

00 
OLh 
99 
b b  

0 
0 
(c 

0 
!n 
Q m 

0 co ry co 0 rs 
N 
rc 

N 
r- 

L n  + ln9  
O D C O  r r- 

27 



r: -0th - ace 
q w n w  

-! 
m c  zv, 

5 
t 
w v )  

00 
e r n  

0 4 4  
COO 
6 

z 
0 

w a  n z  
u m x  

o o o o o o o o o o o o o o o o o o o o o o o o o o o a o o o o o  
O O O O O O O O O O O Q Q O O O O O O O O O O O O O O O O O O O O  

* * * * * * * * * * * * * * * * * * * * * * * * a * * * * * * * *  
I * * * * * * + * * * * * * * * * * * * * * * * * * * + * * * * *  
000000000000000000000000000000000 

000000000000000000000000000000000 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
000000000000000000000000000000000 

000000000000000000000000000000000 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

28 



m m m 
0 

m m m m m m 
0 

N 
0 
0 
0 
0 
0 

0 

N 
0 

N 
0 
0 
0 
0 
0 

N 
0 

N 
0 

N 
0 
0 

N 
0 
0 
0 
0 
0 

0 

N 
0 

N 
0 
0 

N 
0 

N 
0 
0 

N 
0 

N 
0 
0 
0 

N 
0 
0 

N 
0 
0 

(v 
0 
0 
0 
0 
0 

0 

N 
0 
0 

N 
0 
0 

N 
0 
0 
0 
0 
0 

0 

N 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

a 
0 
W 

Y 
X I -  
W U  

0 
0 
0 

0 
0 
0 

0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 

O k U  
ZPOC 

0 0 e 0 e 0 0 0 0 0 0 0 c a 
0 
b 
pc 
Lu 
t 
SL 
n 

w 
1 
t 

z 

0 
Lu 
m 
3 
Y, 
d 
3 

0 rr: 
w 
N 

C 

0 0 * 0 0 

W 
t u J 2  

W O  
Q Z  

Q v ) Y  

w w  
dtx 
r c 3  
0 

aLu 

u, 
0 

v) 
w 
3 
J 

w 
2. 
I- 

0 

a 

C-( 

Y 

* * * * * * * * * * * * * a * * * * * * * * * * * * * * *  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
00000000000000000000000000000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
00000000000000000000000000000 

S 
3 - A 
u) 
> 
w 
l- a 
d 
w 
tY 

00000000000000000000000000000 

00000000000000000000000000000 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

a 
UJ 
IE: 
9 
v) 
v, 
a 
UJ z 
0 

t 
v) 

w 
A 

c 
U 

* * 

a 

00000000000000000000000000000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 w w c -  
0 
0 
VI 
rn 
0 

0 
0 
0 
0 
0 

0 
0 
In 
In 
0 

0 
0 
0 

0 
0 m 

99 
00 

0 
0 
0 

0 
0 
VI 

PIPI 
00 

0 
0 
0 

0 
0 
L n  

coco 
00 

0 
0 
0 
6 
0 

0 0 
0 
v\ 
0 

0 
0 
0 

0 
0 
v\ 

r l . 4  
.-.Id 

0 0 0 0 0 0 0 0 
0 
0 
9 
d 

0 
00 
VlO 
Q 
I 4  

0 0 
0 
0 
n) 

0 
y\ 
N 

0 
0 
m 
0 
!n 
m 
0 
0 

0 
VI 
r- rc 

44 d 1-I 

.. .- . . .  



00000000000000000000000c3000000000 
0000000000000O0000000000000000000 
000000000000000000000000000000000 

000000000000000000000000000000000 
m I 0 e m m m m m O 0 m m a m m a O ~ o m a a m o a o o o o o o a  

. 



2 
0 
M 

m 

I 

c 
U 
A 
O 
a. cx: 
w 
c z 

W 
I 
t 
z 

0 
w 
v) 
3 

M 

M 

v) 

I 
a 

Lu 
(x: 

a m  
c u b  
W O  
a z  

4 v ) X  
c a 
a -  

x 
c 
r/) 
X 

0 tr 
w 
I4 

LL 
0 

W 
3 

._ 
v) 

I 
0 
n 
f 
3 
5: 
w 
> 
c- 
A 
w 
CL 

a 
u 

M 

a 

r 
3 
v) 
v) 
4 

c 
v) 

Lu 
-J 

t 

a 

a 
* * 

000000000000000000000000000000000 
m m m m m m m 0 e m * m m m 0 0 m 0 m m o m m a a m m m a e a a m  
000000000000000000000000000000000 
000000000000000000000000000000000 





2 
0 a 

2 a 
U 

c. 
a 
"J 
0 a. 
(r 
u1 
L 

Y 
2 

w 
I 
t 
z 
M 

0 
IL1 
v) 
3 
m 
d 
3 

a 
a! 
UJ 

LL 
0 

u. 
0 
w 
3 
.J 

> 
>- 
c- 
0 

a 

U 

Y 

* * * * e * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* * * * * * * * * * * * * * * * * I * * * * * * * * * * * * * * *  

a a ~ a ~ a a a a ~ a a a a a a ~ a a a a a a ~ a a ~ ~ a a ~ a e  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
I I I I I I I I I I I I I I I I I I I I I I ~ I I I I I I I I I I  

a .  a a e . a a a . a a a a a a a a a . @ a a a o a a a a a a a a  
000000000000000000000000000000000 

cu 
5 
3 
VI 
v) 
a 

c 
v) 

Lu 
A 

c 

a 

a 
* * 

C Y o c  

m m  
m n  
2 a  

W N  
Q 
9 

000000000000000000000000000000000 

000000000000000000000000000000000 
000000000000000000000000000000000 o ~ o ~ o ~ o ~ o ~ o ~ o ~ o ~ o ~ o m o M o ~ o M o m o ~ o ~ 0  
~ M m ~ m ~ ~ l n ~ ~ m l n 9 9 9 9 9 9 9 9 9 9 9 9 Q 9 9 9 9 9 9 ~ ~  

a a a 0 a a 0 a e a a e a a a . a a a * a a o a v ~ a a a a ~ o o  

33 



-l 

cr 
n c r  

a *  m m m * m m m e m m ~ m ~ m m m * m m m * m m m a m * m m m o  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O O O O O O O O O O O Q O  

34 

2 a 
w 

Y 

z 

ta 
W 
Y, 
3 
m 
3 

0 
d 
w 
r.J 

M 

a 

u 
0 

W 
3 

4 
W 

> 
cI* 

Q 

p: 
3 
T 
w 
> 
C 
U 
A 
W 
OL 

0 
W 
r: 
3 m 
m 
U 

w z 
0 

i- 
v) 
4 
Iy 
A 

C 
U 

* * 

M 

u 

W 



. z 00000Q000000000000000000000000000 
0 o o o o o o o o o o o o o o o o o o o o t 3 o o o o o o o o o o o o  . 
M 0 0 0 0 0 0 0 0 0 0 0 0 0 O 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 ~ c 3 0 0  2 - 

Won x c o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o  0 
Qa3d ul v 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  n 

0u.a 
n Z O E  

W 
d 

c 
4 
4 
0 
h 
cz cu 
c z 

W 
X 
c 
z 

c) 
UJ 
v) 
3 

v) 
Q 
3: 

0 a 
cu 
hl 

I-4 

Y 

3cu 
u1 cz 
0 
U 

UJ 
w 
d 
0 
UJ 
0 

U 
0 

4 

c 
Lum 
U d  
U9X Lu 

P 
0 
c 
m 
4 
cu 
J 

c 
a 
* * 

w h l  
5! 

Q r  
T 



m m m m m m r n r r n  
000000000 
0 0 0 0 0 0 0 0 0  
000000000 
000000000 
O O O O O O O O O  

" 

m u  
99 
" 

a *  

a a a * o a a a a  
000000000 

000000000 

000000000 
000000000 
m o v I o m o v \ o v I  
m I s s 3 m v 1 9 9 r c t -  
000000000 

. a .  a a e e a a  

ddddv44rldd 

z 
0 
n 
c 
4 
4 
0 
Q 
d 
w 
c 
2 
n 

Lu 
1: c 
5: 
n 

c3 
w 
v) 
3 
v) 
4 
3 

0 
d 
Lu 
N 

u. 
0 
w 
7 
J 

> 
r c 
n 
P 
M 
x 
3 
I 
w 
> 
c 
-J 
LU 
CL 
a 
Lu 
I 
3 
m 
v) 
4 

w 
2 
0 

c 
v) 

w 
-4 

c 

a 

Id 

a 

a 

a 
a 
nl 

36 



. 
APPEIDIX D 

AEROBEE NASA 4.63 GS (S/N NASA 133) 

IMPACT PREDICTION DATA 

PAGE - 
Impact PredictionData - - - - - - - - - - - - - - - - 38 
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APPENDIX D 

TABU D - I  

IMPACT PREDICTION DATA 

TIME: 0810 MST 

P = Double Theodolite Winds (143-4,000 Ft) 
R = Rawinsonde Winds Above 20,000 Ft) 
R1 = Rawinsonde Winds I 4,000-20,000 Ft) 
R2 = Rawin Winds (4,000-20,000 F%) 

*Post-Shoot Data 



APPENDIX D 

TAB.= D-I (Cant) 

IMPACT PREDICTION DATA 

AEROBEE NASA 4.63 GS SERIAL NO. NASA 133 

JACK SETTINGS 

West leg 36 inches E a s t  leg 0 inches 

LAUNQiER SETTING 

T i l t  3.96 degrees Azimuth 060.0 degrses 

COMPONENTS OF TILT; 

1.98 degmes north 3.43 degrees I eas t  

NO WIND IMPACT 

33.3 miles north of Navy Blockhouse 52.9 miles eas t  of Navy Blockhouse - 
PREDICTED IMPACT 

. 52. miles north of Navy Blockhouse 3 miles east  of Navy Blockhouse - 
PREDICIBD BOOSTER IMPACI' 

Azilnu t h  073 degrees Distance 1,515 feet 

Re canmen da tion Fire 

With 85 t confidmce of impacting on range, bared 

wind cormctim 57 m i k r  

me hour wind variabil i ty 5.5 rniler 

DrtdTirne 17 Mar 1965/0745 IST 

Actual Impact ( P W  LImcher) 51.5 miles north, 5.3 miles east  (Radar) 

Actual Boostor hp8Ct (Praar L8mChOr) N/A 
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